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• We decompose the structure of aggregate fluctuations using Swedish micro-data.
• Firm-specific and sector-destination components contribute about equally to aggregate sales volatility.
• Compared to France, Sweden has higher overall volatility and a lower firm-specific component.
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a b s t r a c t
We use annual observations on sales at the firm-destination level of all Swedish firms for 1997–2008
to examine the contribution of firm-level shocks to aggregate fluctuations. The firm-specific and sector-
destination components each contribute about equally to aggregate sales volatility. For export volatility,
the firm-specific component is more important. The analysis is conducted so as to ease a comparison to
earlier results using French data. Compared to the French case the Swedish data show greater granularity
and greater overall volatility, but also a lower firm-level contribution to aggregate volatility.
© 2016 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
Are aggregate fluctuationsmostly due to aggregate shocks or do
firm level shocks provide an important contribution? The law of
large numbers suggests that firm-specific shocks wash out in the
aggregate but recent influential work has explored mechanisms
whereby shocks to individual firms can account for a substantial
share of aggregate fluctuations. Gabaix (2011) showed that in a
‘‘granular’’ economy, where the firm-size distribution is fat-tailed,
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0165-1765/© 2016 The Authors. Published by Elsevier B.V. This is an open access articshocks to large firms have the potential to account for a large share
of aggregate volatility and (Acemoglu et al., 2012) showed that
input–output linkages between firms can lead to large aggregate
effects from firm-specific shocks.
It is challenging to identify the role of firm-level shockswith the
type of data typically available. In seminal work (di Giovanni et al.,
2014) use highly detailed data covering the universe of French
firms over the years 1990–2007. Their identification strategy relies
on observing firm level sales to different markets. Sales growth
for a firm in a particular national market can be decomposed
into a sector-destination shock (capturing both sectoral and
‘‘macroeconomic’’ shocks) and a firm-specific shock. The results
can then beweighted to gain an estimate of the relative importance
of firm-level shocks in aggregate volatility. They find that the firm-
specific component contributes more to aggregate volatility than
the sector-destination shocks do. This is a striking result and it
is natural to ask whether it is unique to France or also holds in
other countries? Access to data at the level of detail observed in
le under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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on all Swedish firms to estimate the contribution of firm-level
versus sector-destination level shocks to aggregate fluctuations for
1997–2008.
Providing another application of the methodology of di Gio-
vanni et al. (2014), a replication if you will, is one motivation of
the present study. Furthermore, there are two potentially oppos-
ing effects that make the Sweden–France comparison especially
interesting for understanding the importance of firm-level volatil-
ity. First, Sweden is a smaller andmore open economy than France.
Large firms like Ericsson and Volvo account for much of total sales
and exports: Sweden is a typical example of a country with a sig-
nificant share of large firms. A preponderance of large firms is a
potential source of granular fluctuations through not only idiosyn-
cratic shocks but also input–output linkages. All else equal, the
firm-specific contribution to overall volatility is increasingwith the
concentration ratio of the economy (Gabaix, 2011) and the con-
centration ratios are higher for Sweden than France (see Table 1),
suggesting that firm-specific volatility for the Swedish economy
should be more important than for the French economy. Indeed
(di Giovanni and Levchenko, 2012) show that granularity can ac-
count for the stylized fact that smaller and more open countries
are more volatile. Second, a possible countervailing factor is that
Sweden has a floating exchange rate. Unlike France, currency fluc-
tuations affect exports to all of Sweden’s trade partners. France is
a member of the EMU and prior to membership had a fixed ex-
change rate with its main European trading partners. The value of
all Swedish exports to any particular export market will partly be
affected by changes in the exchange rate—a factor that will raise
the relative importance of sector-destination shocks.1
2. Data and econometric model
The analysis employs yearly firm-level data from Statistics
Sweden that includes the universe of Swedish firms over the years
1997–2008 inclusive. The data also include the value of exports and
domestic sales at the firm-destination level. In order to maintain
comparability, we employ the same cut-off rules as (di Giovanni
et al., 2014).2 Our analysis is contingent on the firm being alive.
We exclude firm-destination-year observations where a firm is a
new entrant or exits: we study the intensive margin.
Total aggregate sales by all Swedish firms to all markets in year
t are Xt ≡ f ,n∈It xfnt , where xfnt denotes the sales of firm f to
market n in year t . It is the set of firms f and destinations n being
served in year t . The growth rate of aggregate sales between t − 1
and t is then γAt = Xt/Xt−1 − 1.
Summary statistics of the growth rates for the whole economy,
and themanufacturing sector, are provided in Table 1. The average
growth rate of aggregate output over the sampled period is 5.1%,
whereas the average unweighted growth rate across individual
firms is around 10%.3 The standard deviation of individual growth
rates are 31% for the whole economy and 38% for manufacturing.
We can compare these figures to the corresponding numbers for
France as reported in Table 1 of di Giovanni et al. (2014) with 3.7%
aggregate output growth and 4.7% for individual growth rates; the
1 The realization that a flexible exchange rate affects the propagation of demand
and supply shocks has been an important theme in the literature at least since
Friedman (1953), see for instance Ekholm et al. (2012) for a study using firm-level
data on the interaction between sales and exchange rates.
2 We drop observations where the annual firm-destination sales growth rate is
less than—50% and greater than 200%. We also drop manufacturing (services) firms
with annual sales that are less than 766000 EUR (231000 EUR).
3 The higher individual growth rates reflect that smaller firms tend to grow faster
than larger firms.Table 1
Summary statistics.
Whole
economy
Manufacturing sector
Aggregate growth rate (average) 0.051 0.029
Individual growth rates (average) 0.100 0.112
Individual growth rates (standard dev.) 0.312 0.385
Average√ (HHI(f , n)) 0.055 0.122
Average√ (HHI(f )) 0.072 0.176
Note: Summary statistics for the whole economy and for manufacturing sectors
over the years 1997–2008 computed using the sub-sample of firms used to in our
analysis. (HHI(f , n)) and (HHI(f )) are the Hirschmann–Herfindahl indices of firm-
destination and total firm sales shares, respectively.
corresponding standard deviations are 23% and 28%. Growth rates
and their standard deviations are thus greater for Sweden than
what (di Giovanni et al., 2014) find for France.
As expected sales are also more concentrated in Sweden than
France: the Hirschmann–Herfindahl indexes (HHI) for the whole
economy and at the sector-destination level are substantially
higher for Sweden (square root of HHI is 0.055 and 0.072 for
Sweden compared to 0.0301 and 0.0332 for France). The difference
in concentration ratios is even greater for the manufacturing
sectors. Overall the summary statistics thus indicate that the
Swedish economy is more volatile and more ‘‘granular’’ than the
French.
We use the approach of Gabaix (2011) and di Giovanni
et al. (2014) to decompose sales growth into a sector-destination
shock encompassing macroeconomic and sectoral shocks and the
residual, which we refer to as firm-specific shock.4 The model is:
γfnt = δjnt + ϵfnt (1)
whereγfnt is the growth rate of sales of a firm f tomarketn in year t ,
computed directly fromour firm-level data as γfnt = xfnt/xfnt−1−1.
δjnt is an indicator for each sector-market-year and encompasses
macroeconomic and sectoral shocks. Sector j is defined at the 2-
digit level.5 The error ϵfnt captures the firm-specific shock and is
the deviation of γfnt from δjnt .
As in di Giovanni et al. (2014) we compute the variance
conditional on the structure of weights observed in a given year
τ − 1. The use of the τ subscript on the weights, rather than t ,
is used to highlight the fact that we keep the weights constant
when we decompose the growth from one period to the next.
Volatility is thus derived contingent on weights and is driven by
the underlying time-volatility of individual firms and not by the
changes in weights over time. The growth rate of aggregate sales
can therefore be written as:
γ A|τ =

j,n
wjnτ−1δjnt +

f ,n
wfnτ−1ϵfnt (2)
where the weightwjnτ−1 is the share of sector j’s sales to market n
in total sales of all Swedish firms to all sectors and destinations,
and the weight wfnτ−1 is the share of firm f ’s sales to market n
in total sales of all Swedish firms to all sectors and destinations.
We estimate the model following the algorithms provided by di
Giovanni et al. (2014).6 Wedecompose aggregate variance σ 2Aτ into
4 di Giovanni et al. (2014) show that an important share of the aggregate effect
of the residuals is due to their correlation across firms and destinations within a
year. Within a firm, this correlation can be due to shocks specific to the firm but
common to all destinations it serves. Across firms this correlation could also be
driven by input–output linkages. As in di Giovanni et al. (2014) the use of the term
‘‘firm-specific’’ should thus not be seen as implying that the residuals are strictly
idiosyncratic to the firm, destination and year.
5 Following the Swedish classification SNI2007 which at the 2-digit level is
equivalent to NACE rev 2.
6 Retrieved April 21, 2016, from https://www.
econometricsociety.org/publications/econometrica/2014/07/01/
firms-destinations-and-aggregate-fluctuations.
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The aggregate impact of firm-specific shocks on the aggregate volatility: the whole
economy versus manufacturing sectors.
Whole economy Manufacturing
SD Relative SD SD Relative SD
I. Total sales
Aggregate 0.0640 1.0000 0.1062 1.0000
Firm-specific 0.0334 0.5219 0.0416 0.3917
Sector-destination 0.0372 0.5813 0.0796 0.7495
II. Export sales
Aggregate 0.1030 1.0000 0.0999 1.0000
Firm-specific 0.0771 0.7485 0.0760 0.7608
Sector-destination 0.0307 0.2981 0.0271 0.2713
Note: The rows of the table refer to the decomposition of aggregate shocks σAτ into
firm-specific σJNτ and sector-destination σFτ components, averaged over the period
1997–2008.
its constituent parts which are sector-destination volatility, firm-
specific volatility and the covariance of the shocks from different
levels of aggregation:
σ 2JNτ = Var

jn
wjnτ−1δjnt

σ 2Fτ = Var

fn
wfnτ−1ϵfnt

COVτ = Cov

jn
wjnτ−1δjnt ,

fn
wfnτ−1ϵfnt

.
3. Results
Table 2 summarizes the key results of our paper. The standard
deviation of aggregate shocks to total sales across the whole
Swedish economy over the period 1997–2008 is 0.064. This is
substantially higher than the corresponding standard deviation for
the French economy over the period 1997–2007, which is 0.0240
as reported by di Giovanni et al. (2014).7 The higher volatility in
Sweden over France is in line with the findings in di Giovanni
and Levchenko (2012): smaller, more open economies are more
volatile.
With standard deviations around 0.10, both export sales and
manufacturing sales are more volatile than overall sales. This
difference is more marked in the Swedish data than in the French.
While a detailed comparison of the structure of exports between
France and Sweden is outside the scope of this article, wemay note
that several important Swedish export sectors can be characterized
as volatile; this holds for instance for forestry based products
and investment goods such as trucks with Scania and Volvo as
prominent examples.
A key result in di Giovanni et al. (2014) is that the firm-specific
component contributes substantially to aggregate fluctuations—a
result that also holds in the Swedish data. The standard deviation
of the firm-specific shocks’ contribution to aggregate sales growth
amounts to 52% of the standard deviation of aggregate sales
growth in the whole economy. The standard deviation of sector-
destination shocks’ contribution to aggregate sales growth is 58%
of the standard deviation of aggregate sales growth in the whole
7 Table V in di Giovanni et al. (2014) reports a standard deviation for the entire
French economy at 0.0206 over the period 1991–2007 inclusive. For comparability
with our estimates, we use the average volatility computed over the years
1997–2007, as reported in their Figure 3.economy. In the French case the corresponding statistics over the
years 1997–2007 are 84% (firm-specific shocks) and 41% (sector-
destination shocks).8 In Sweden, both firm-specific and sector-
destination terms have roughly similar contributions to aggregate
fluctuations whereas in France, the contribution of firm-specific
residuals is higher.
There are several potential explanations for the lower firm-
specific contribution in Sweden. For one, granular forces could be
less important in Sweden, however this seems unlikely given the
Herfindahl indices computed for the two countries. Or it could be
that the volatility (and covariances) of firm-specific residuals is on
average lower, however our volatilitymeasures of the firm-specific
residuals suggest firm-specific volatility in Sweden is higher than
in France. Another explanation is that the volatility of the sector-
destination component is more important than in France, which
is consistent with the expected impact that currency fluctuations
would have on Sweden’s economy.
Swedish firm-specific shocks are even more important for
export sales: the standard deviation of the firm-specific shocks’
contribution to export sales growth amounts to 75% of the standard
deviation of aggregate export sales growth. On the one hand,
the higher granularity of export sales relative to total sales
would suggest this result. However, Swedish export sales are also
exposed to currency fluctuations,whichwould suggest that sector-
destination shocks also contribute substantially to aggregate sales
growth. For the case of Sweden at least, firm-specific shocks make
themore important contribution to aggregate export sales growth.
The years that our data cover are not totally uneventful and
coincide with the bursting of the tech bubble in early 2000s for
instance. Nevertheless it is a period of macroeconomic stability in
Sweden. It coincides with a period that is sometimes referred to
as the great moderation. The estimates of σAτ (Sales), σFτ (firm-
specific) and σJNτ (sector-destination) are presented in Fig. 1.9
There is a downward trend over time of sales and firm-specific
measures of volatility, whereas sector-destination volatility is
quite stable over the time period. In contrast, for France there is no
evidence of a steady decrease of the contribution of firm-specific
volatility over the comparable period of 1997–2007.
4. Concluding remarks
We find that firm-specific shocks contribute substantially to
aggregate sales growth and that the contribution is even more
important for export sales. The qualitative pattern observed
across both Sweden and France is quite similar, despite marked
differences in the French and Swedish economies. While the time
periods studied do not overlap perfectly, it is notable that the
Swedish economy is overall more volatile than the French.
We are working to extend the data to include more recent
years, which will allow us to examine in detail the developments
surrounding the financial crisis and its aftermath. We also intend
to use the richness of our data to explore whether it is granularity
or input–output linkages between firms that drive the important
role of firm-level shocks. Some studies using more aggregate
data indicate that the role of granularity is limited, at least for
the United States (Foerster et al., 2011; Stella, 2015). Before
reporting those results we wanted to take the opportunity to
study detailed Swedish data and to provide a clean comparison of
the French results to the Swedish. The methodology shows that
firm-level shocks are highly important also for Sweden although
the more granular economy does not result in a larger firm-level
contribution to aggregate volatility.
8 The period of analysis covered by di Giovanni et al. (2014) spans the years
1990–2007. In order to help comparability between our study and theirs, we
compute the statistics for France over the years 1997–2007 using their Figure 3.
9 Our figure can be compared to di Giovanni et al. (2014), Figure 3.
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